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CLAIMS 



[Claim(s)] 

[Claim 1] While being constituted by an oxidizer pole and the fuel electrode on both sides of an 
electrolyte membrane and supplying oxidizer gas to the above-mentioned oxidizer pole side The fuel 
cell which fuel gas is supplied to the above-mentioned fiiel electrode side, and is generated, and an 
oxidizer gas supply means to supply oxidizer gas to the above-mentioned fiiel cell through oxidizer 
gas supply passage, A fuel gas supply means to supply fiiel gas to the above-mentioned fiiel cell 
through fUel gas supply passage. The fuel gas pressure control valve which controls the fuel gas 
pressure which it is arranged in the above-mentioned fuel gas supply passage, and is supplied to the 
above-mentioned fuel cell from the above-mentioned fiiel gas supply means, A circulation means to 
circulate through the fiiel gas discharged from the fuel gas exhaust port of the above-mentioned fiiel 
cell to the fuel gas feed hopper of the above-mentioned fiiel cell through a fiiel gas circulating flow 
way. The 1st circulation control valve which is near the fiiel gas exhaust port of the above-mentioned 
fiiel cell, is arranged in the above-mentioned fiiel gas circulating flow way, and controls the fuel gas 
pressure in the above-mentioned fiiel cell. While controlling the above-mentioned fiiel gas pressure 
control valve to face starting the above-mentioned fiiel cell and to supply fiiel gas to the above- 
mentioned fiiel cell by the predetermined pressure from the above-mentioned fiiel gas supply means 
The fuel cell system characterized by having the control means which starts the ejection of the 
generated output of the above-mentioned fiiel cell after carrying out control which makes a closed 
state the above-mentioned 1st circulation control valve so that fiiel gas may be enclosed with 
predetermined charged pressure in the above-mentioned fiiel cell. 

[Claim 2] the fiiel cell system according to claim 1 characterized by for the above-mentioned control 
means to carry out the control which controls the above-mentioned fiiel-gas pressure control valve to 
consider as a pressure at the time of the power fetch to which the pressure of the fiiel gas which 
supplies to the above-mentioned fiiel cell made increase temporarily than the above-mentioned 
predetermined pressure from start the ejection of the generated output of the above-mentioned fiiel 
cell , simultaneously the above-mentioned fiiel-gas supply means , and enlarges the opening of the 
above-mentioned 1st circulation-control valve after predetermined-time progress . 
[Claim 3] It is the fiiel cell system according to claim 2 which is fiirther equipped with a temperature 
detection means to detect the temperature of the above-mentioned fiiel cell, and is characterized by 
for the above-mentioned control means to set up the ejection initiation timing of a pressure and the 
generated output of the above-mentioned fiiel cell according to the temperature of the above- 
mentioned fiiel cell detected with the above-mentioned temperature detection means when starting 
the above-mentioned fiiel cell at the time of the above-mentioned predetermined charged pressure 
and the above-mentioned power fetch. 

[Claim 4] The above-mentioned control means is a fiiel cell system according to claim 2 
characterized by to set up the ejection initiation timing of a pressure and the generated output of the 
above-mentioned fiiel cell according to the pressure of the fliel gas which it faces stopping the 
above-mentioned fiiel cell, and the above-mentioned 1st circulation control valve is made into a 
closed state, fiiel gas is enclosed in the above-mentioned fiiel cell, and it faces starting the above- 
mentioned fiiel cell next, and is carrying out the remainder into the above-mentioned fiiel cell at the 
time of the above-mentioned power fetch. 

[Claim 5] The fiiel cell system according to claim 1 characterized by to have fiirther a condition 
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detection means detect the condition of the above-mentioned fuel cell, an amount operation means of 
circulating flow calculate the amount of the above-mentioned fuel-gas circulating-flow way of 
circulating flow based on the condition of the above-mentioned fuel cell detected with the above- 
mentioned condition detection means, and the amount control means of circulating flow that control 
the opening of the above-mentioned 1st circulation-control valve according to the amount of 
circulating flow which calculated with the above-mentioned amount operation means of circulating 
flow. 

[Claim 6] It has further the 2nd circulation control valve prepared near the fuel gas feed hopper of 
the above-mentioned fiiel cell. The above-mentioned control means Control which makes a closed 
state the above-mentioned 1st circulation control valve and the 2nd circulation control valve, and 
encloses fiiel gas with predetermined charged pressure in the above-mentioned fuel cell before 
starting of the above-mentioned fiiel cell after supplying fuel gas by the predetermined pressure is 
carried out. The above-mentioned fuel gas pressure control valve is controlled to supply fiiel gas by 
the pressure higher than the above-mentioned predetermined charged pressure. The fiiel cell system 
according to claim 1 characterized by carrying out control which changes the above-mentioned 2nd 
circulation control valve into an open condition, and enlarges the opening of the above-mentioned 
1st circulation control valve after predetermined time progress to starting the ejection of the 
generated output of the above-mentioned fuel cell, and coincidence. 

[Claim 7] It is the fuel cell system according to claim 6 which is further equipped with a temperature 
detection means detect the temperature of the above-mentioned fuel cell, and is characterized by for 
the above-mentioned control means to set up the control timing of the above-mentioned 
predetermined charged pressure, a pressure higher than the above-mentioned predetermined charged 
pressure, the above-mentioned 1st circulation control valve, and the 2nd circulation control valve 
according to the temperature of the above-mentioned fuel cell detected with the above-mentioned 
temperature detection means when starting the above-mentioned fuel cell. 
[Claim 8] The above-mentioned control means is the fiiel cell system according to claim 6 
characterized by to set up the control timing of a pressure higher than the above-mentioned 
predetermined charged pressure, the above-mentioned 1st circulation-control valve, and the 2nd 
circulation-control valve according to the pressure which it faces stopping the above-mentioned fuel 
cell, and the above-mentioned 1st circulation-control valve and the 2nd circulation-control valve are 
made into a closed state, fiiel gas is enclosed in the above-mentioned fiiel cell, and it faces starting 
the above-mentioned fiiel cell next, and is carrying out the remainder into the above-mentioned fiiel 
cell. 

[Claim 9] The open valve which is prepared in the fiiel gas exhaust port side of the above-mentioned 
fuel cell, and emits fiiel gas outside. After facing performing purge actuation and making small the 
opening of the above-mentioned 1st circulation control valve, while considering the opening of the 
above-mentioned 2nd circulation control valve as fiill admission, the above-mentioned open valve is 
changed into an open condition. The fuel cell system according to claim 6 characterized by having 
fiuther the purge control means which carries out purge actuation of the fiiel gas passage in the 
above-mentioned fiiel cell, and a fuel gas circulating flow way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which supplies fuel gas and 

oxidizer gas to a fuel cell, and starts a generation of electrical energy of a fuel cell. 

[0002] 

[Description of the Prior Art] As a conventional fuel cell system, what used the so-called fuel cell 
stack is known as a source of a generation of electrical energy. It comes to carry out two or more 
laminatings of the fuel cell structure which the fuel cell stack consisted of on both sides of the solid- 
state polyelectrolyte film with the oxidizer pole and the fuel electrode through a separator. In this 
fuel cell system, while supplying a fuel electrode by making hydrogen into fuel gas at a fuel cell 
stack, by supplying the air containing oxygen to an air pole, hydrogen and oxygen are made to react 
electrochemically and carry out direct conversion. 

[0003] A generation-of-electrical-energy reaction is influenced by the diffusion condition of the 
mass transfer rate within an electrolyte membrane, and fuel gas and oxidizer gas in this fuel cell 
stack. Therefore, in the conventional fuel cell system, the fuel gas and oxidizer gas of more amounts 
than the fuel gas and oxidizer gas corresponding to ejection power from a fuel cell stack needed to be 
supplied, and the fiiel gas which does not contribute to a reaction was discarded. 
[0004] On the other hand, in the conventional fuel cell system, in order to lessen the amoxmt of 
abolition of fiiel gas, by using the ejector pump which circulates through the fuel gas discharged 
from the fuel cell stack to the fuel electrode side of a fuel cell stack again, the fuel gas circulatory 
system was constituted and abolition of useless fuel gas was controlled. 

[0005] Various things are proposed in order that the fuel cell system which has such the fuel gas 
circulatory system may stabilize the generation-of-electrical-energy output of a fuel cell stack. In the 
conventional fuel cell system, since the ratio of the amount of supply and a circulating load was 
determined by only the fuel gas pressure through which did not control the ratio of the amount of 
supply of fuel gas, and a circulating load, and it circulated, there was a problem of changing sharply 
according to the service condition of a fuel cell stack. 

[0006] Then, in JP,9-213353,A, the fuel gas flow control valve which adjusts the flow rate of fuel 
gas was arranged in the fuel gas circulation path which constitutes the fuel gas circulatory system. 
According to the load of a fuel cell stack, such a fiiel cell system is adjusting the flow rate and 
pressure of a fuel gas circulation path, and has proposed operation of the always stabilized fuel cell 
stack. 

[0007] An example of the conventional fuel cell system is shown in drawing 13 . 

[0008] This fuel cell system is equipped with the fuel gas supply path LI 01 which supplies fuel gas 

to the anode pole (ftiel electrode) of the fiiel cell stack 101, the fiiel gas circulation path LI 02 of 

circulating through fuel gas, the air supply path LI 03 which supplies air to the cathode pole (oxidizer 

pole) of the fiiel cell stack 101 from air supply equipment 111, and the cooling intermediation 

general circulation path LI 04 which supplies a cooling medivun to the fiiel cell stack 101, and is 

constituted. 

[0009] Moreover, it has two or more pressure sensors 113, and this fuel cell system is constituted 
while having the exhaust-gas-pressure regulator valve 112 which adjusts the air pressure in the fiiel 
cell stack 101. 
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[0010] In such a fuel cell system, while regulating the pressure of the fuel gas accumulated in the 
fuel gas feeder 121 with the supply pressure adjustment valve 122 and supplying the fuel cell stack 
101 through an ejector pump 123, the fuel gas discharged from the fuel cell stack 101 is again 
supplied to the fuel cell stack 101 with an ejector pump 123 through the fuel gas circulation path 
L102. 

[001 1] In this fuel cell system, in order to accmnulate fuel gas sufficient in the fiiel gas circulation 
path LI 02 at the time of starting, while starting supply of fuel gas from the fuel gas feeder 121, the 
open valve 124 prepared in the fuel gas blowdown side of the fiiel cell stack 101 is first changed into 
an open condition. This permutes the air which remained in the fiiel gas circulation path LI 02 before 
starting by fuel gas. And an open valve 124 is made into a closed state, and it becomes a generation- 
of-electrical-energy preparation completion. 
[0012] 

[Problem(s) to be Solved by the Invention] however, in the conventional fuel cell system which used 
the ejector pump 123 for the anode side When taking out power from the fuel cell stack 101 at the 
time of starting, power is taken out first. Since fuel gas begins to flow from the fuel-supply passage 
LI 01 to an ejector pump 123 only after the pressure in the fuel cell stack 101 becomes low by the 
consimied fiiel gas. The rate of flow in the ejector nozzle section is small, and since the failure of 
pressure near the ejector nozzle section is not generated steeply, either, sufficient pumpability cannot 
be acquired. 

[0013] Therefore, in the conventional fuel cell system, fuel gas circulating load sufficient at the time 
of starting may be vmable to be obtained. Therefore, in the conventional fiiel cell system, there was a 
trouble that it was stabilized and the generated output considered as a request could not be taken out 
after starting of the fuel cell stack 101 . 

[0014] Moreover, in order to solve this, in the conventional fiiel cell system, form an open valve 124, 
make a part of fuel gas circulation path LI 02 the configuration which can be opened outside at the 
time of starting, and supply of fiiel gas is started for an open valve 124 in the state of open. Although 
the technique of starting the ejection of generated output from the fuel cell stack 101 is also proposed 
in the condition that secure the rate of flow in the ejector nozzle section, and sufficient fiiel gas for 
the fiiel gas circulation path LI 02 circulates Amount of circulating flow sufficient in the fuel gas 
circulation path L102 is obtained, and after the ejection of power is stabilized, in order to close an 
open valve 124, there is a trouble that it is necessary to discard the fiiel gas of a considerable amount 
by then. 

[0015] Then, this invention is proposed in view of the actual condition mentioned above, and offers 
the fiiel cell system which can obtain the generation-of-electrical-energy output promptly stabilized 
at the time of starting of a fiiel cell stack. 
[0016] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, in 
invention concerning claim 1 While being constituted by an oxidizer pole and the fiiel electrode on 
both sides of an electrolyte membrane and supplying oxidizer gas to the above-mentioned oxidizer 
pole side The fiiel cell which fuel gas is supplied to the above-mentioned fuel electrode side, and is 
generated, and an oxidizer gas supply means to supply oxidizer gas to the above-mentioned fuel cell 
through oxidizer gas supply passage, A fuel gas supply means to supply fiiel gas to the above- 
mentioned fuel cell through fuel gas supply passage. The fuel gas pressure control valve which 
controls the fiiel gas pressure which it is arranged in the above-mentioned fiiel gas supply passage, 
and is supplied to the above-mentioned fiiel cell from the above-mentioned fiiel gas supply means, A 
circulation means to circulate through the fiiel gas discharged from the fiiel gas exhaust port of the 
above-mentioned fiiel cell to the fiiel gas feed hopper of the above-mentioned fiiel cell through a fiiel 
gas circulating flow way. The 1st circulation control valve which is near the fuel gas exhaust port of 
tiie above-mentioned fiiel cell, is arranged in the above-mentioned fiiel gas circulating flow way, and 
controls the fiiel gas pressure in the above-mentioned fiiel cell. While controlling the above- 
mentioned fiiel gas pressure control valve to face starting the above-mentioned fiiel cell and to 
supply fiiel gas to the above-mentioned fiiel cell by the predetermined pressure from the above- 
mentioned fiiel gas supply means After carrying out control which makes a closed state the above- 
mentioned 1st circulation control valve so that fiiel gas may be enclosed vsdth predetermined charged 
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pressure in the above-mentioned fuel cell, it has the control means which starts the ejection of the 
generated output of the above-mentioned fuel cell. 

[0017] the above-mentioned control means controls the above-mentioned fuel-gas pressure control 
valve to consider as a pressure at the time of the power fetch to which the pressure of the fiiel gas 
suppUed to the above-mentioned fuel cell made increase from starting the ejection of the generated 
output of the above-mentioned fuel cell, simultaneously the above-mentioned fuel-gas supply means 
more nearly temporarily than the above-mentioned predetermined pressure, and carries out the 
control which enlarges the opening of the above-mentioned 1st circulation-control valve after 
predetermined-time progress in invention concerning claim 2. 

[0018] In invention concerning claim 3, it has further a temperature detection means to detect the 
temperature of the above-mentioned fuel cell, and the above-mentioned control means sets up the 
ejection initiation timing of a pressure and the generated output of the above-mentioned fuel cell 
according to the temperature of the above-mentioned fuel cell detected with the above-mentioned 
temperature detection means at the time of the above-mentioned predetermined charged pressure and 
the above-mentioned power fetch, when starting the above-mentioned fuel cell. 
[0019] In invention concerning claim 4, the above-mentioned control means sets up the ejection 
initiation timing of a pressure and the generated output of the above-mentioned fuel cell according to 
the pressure of the fuel gas which it faces stopping the above-mentioned fuel cell, and the above- 
mentioned 1st circulation control valve is made into a closed state, fuel gas is enclosed in the above- 
mentioned fuel cell, and it faces starting the above-mentioned fuel cell next, and is carrying out the 
remainder into the above-mentioned fuel cell at the time of the above-mentioned power fetch. 
[0020] In invention concerning claim 5, it has further a condition detection means detect the 
condition of the above-mentioned fuel cell, an amount operation means of circulating flow calculate 
the amount of the above-mentioned fuel-gas circulating-flow way of circulating flow based on the 
condition of the above-mentioned fuel cell detected with the above-mentioned condition detection 
means, and the amount control means of circulating flow that control the opening of the above- 
mentioned 1st circulation-control valve according to the amount of circulating flow which calculated 
with the above-mentioned amount operation means of circulating flow. 

[0021] In invention concerning claim 6, it has further the 2nd circulation control valve prepared near 
the fiiel gas feed hopper of the above-mentioned fuel cell. The above-mentioned control means 
Control which makes a closed state the above-mentioned 1 st circulation control valve and the 2nd 
circulation control valve, and encloses fuel gas with predetermined charged pressure in the above- 
mentioned fuel cell before starting of the above-mentioned fuel cell after supplying fuel gas by the 
predetermined pressure is carried out. The above-mentioned fuel gas pressure control valve is 
controlled to supply fuel gas by the pressure higher than predetermined charged pressure higher than 
the above-mentioned predetermined charged pressure. Control which changes the above-mentioned 
2nd circulation control valve into an open condition, and enlarges the opening of the above- 
mentioned 1st circulation control valve after predetermined time progress is carried out to starting 
the ejection of the generated output of the above-mentioned fuel cell, and coincidence. 
[0022] In invention concerning claim 7, it has further a temperature detection means to detect the 
temperature of the above-mentioned fuel cell, and the above-mentioned control means sets up the 
control timing of the above-mentioned predetermined charged pressure, a pressure higher than the 
above-mentioned predetermined charged pressxire, the above-mentioned 1st circulation control 
valve, and the 2nd circulation control valve according to the temperature of the above-mentioned 
fuel cell detected with the above-mentioned temperature detection means, when starting the above- 
mentioned fuel cell. 

[0023] In invention concerning claim 8, the above-mentioned control means sets up the control 
timing of a pressure higher than predetermined charged pressure, the above-mentioned 1st 
circulation control valve, and the 2nd circulation control valve according to the pressure which it 
faces stopping the above-mentioned fuel cell, and the above-mentioned 1st circulation control valve 
and the 2nd circulation control valve are made into a closed state, fuel gas is enclosed in the above- 
mentioned fuel cell, and it faces starting the above-mentioned fuel cell next, and is carrying out the 
remainder into the above-mentioned fuel cell. 

[0024] It is prepared in the fuel-gas exhaust port side of the above-mentioned fiiel cell, and after 
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facing performing purge actuation with the open valve which emits fiiel gas outside and making 
small the opening of the above-mentioned 1st circulation-control valve, by invention concerning 
claim 9, it has further the piu^ge control means which changes the above-mentioned open valve into 
an open condition while considering the opening of the above-mentioned 2nd circulation-control 
valve as fiill admission, and carries out in pxirge actuation of the fuel-gas passage in the above- 
mentioned fuel cell, and a fuel-gas circulating-flow way. 
[0025] 

[Effect of the Invention] While according to invention concerning claim 1 facing starting a fuel cell 
and supplying fuel gas to a fuel cell by the predetermined pressure Since the ejection of the 
generated output of a fuel cell is started after carrying out control which makes the 1st circulation 
control valve a closed state so that fuel gas may be enclosed with predetermined charged pressixre in 
a fuel cell Since the fuel gas enclosed with fuel cell inlet-port passage and a circulating flow way by 
the pressure set up highly beforehand flows into a fuel cell entrance side at a stretch with generation- 
of-electrical-energy initiation. Rapid lowering of the output voltage of the fuel cell by the lack of 
fuel gas in a fuel cell immediately after supplying sufficient fuel gas to an output and taking out 
generated output can be controlled. 

[0026] Therefore, according to the fuel cell system concerning claim 1, the fuel gas rate of flow 
supplied to a fuel cell is made to increase at the time of ejection initiation of generated output, and 
the output power which demonstrated the effectiveness as a circulation means enough and was 
stabilized promptly can be obtained. 

[0027] According to invention concerning claim 2, to starting the ejection of the generated output of 
a fuel cell, and coincidence Since control which considers as a pressure at the time of the power 
fetch to which the pressure of the fiiel gas supplied to a fuel cell was made to increase more nearly 
temporarily than a predetermined pressure, and enlarges the opening of the 1 st circulation control 
valve after predetermined time progress is carried out When the 1st circulation control valve is 
changed into an open condition, while preventing the back run of the fuel gas from a fuel gas 
circulating flow way to the fuel gas exhaust port of a fuel cell, the effectiveness as a circulation 
means can be demonstrated enough [ further ]. 

[0028] Since according to invention concerning claim 3 the ejection initiation timing of a pressure 
and the generated output of a fuel cell is set up according to the temperature of the detected fuel cell 
at the time of predetermined charged pressure and power fetch when starting a fuel cell, irrespective 
of the cold machine of the fuel cell when starting, and warming up, it is stabiUzed and the optimal 
output power according to the temperature condition of a fuel cell can be taken out. 
[0029] According to invention concerning claim 4, face stopping a fuel cell, make the 1st circulation 
control valve into a closed state, and fuel gas is enclosed in a fuel cell. Next, since the ejection 
initiation timing of a pressure and the generated output of a fuel cell is set up according to the 
pressure of the fuel gas which it faces starting a fuel cell and is carrying out the remainder into the 
fuel cell at the time of power fetch The time amount which a reboot takes can be shortened being 
able to use purge actuation for the permutation of the gas in passage as urmecessary at the time of a 
reboot. 

[0030] Since the opening of the 1st circulation control valve is controlled according to the amount of 
circulating flow which calculated the amount of circulating flow of a fiiel gas circulating flow way, 
and calculated and obtained it based on the condition of a fuel cell according to invention concerning 
claim 5, the operational status of the optimal fuel cell is realizable by controlling the amoimt of 
circulating flow by the 1st circulation control valve proper. 

[0031] According to invention concerning claim 6, control which makes a closed state the 1st 
circulation control valve and the 2nd circulation control valve, and encloses fuel gas with 
predetermined charged pressiu-e in a fuel cell before starting of a fuel cell after supplying fuel gas by 
the predetermined pressure is carried out. A fuel gas pressiire control valve is controlled to supply 
fuel gas by the pressure higher than predetermined charged pressure. Since control which changes 
the 2nd circulation control valve into an open condition, and enlarges the opening of the 1st 
circulation control valve after predetermined time progress is carried out to starting the ejection of 
the generated output of a fuel cell, and coincidence The quick fuel gas of the rate of flow can be 
supplied toward a fuel cell from the lower stream of a river of the 1st circulation control valve at the 
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time of generated output ejection initiation, and the generated output at the time of starting can be 
stabilized still more quickly. 

[0032] According to invention concerning claim 7, the temperature of the fuel cell detected with the 
temperature detection means when starting a fuel cell is embraced. Since the control timing of 
predetermined charged pressure, a pressure higher than predetermined charged pressure, the 1st 
circulation control valve, and the 2nd circulation control valve is set up While being stabilized and 
being able to take out the optimal generated output according to the temperature condition of a fuel 
cell irrespective of the cold machine of the fuel cell when starting, and warming up, the generated 
output stabilized more quickly can be taken out. 

[0033] According to invention concerning claim 8, face stopping a fuel cell, make the 1st circulation 
control valve and the 2nd circulation control valve into a closed state, and fUel gas is enclosed in a 
fuel cell. Next, since the control timing of a pressure higher than predetermined charged presswe, the 
1st circulation control valve, and the 2nd circulation control valve is set up according to tiie pressure 
which it faces starting a fuel cell and is carrying out the remainder into the fuel cell Even if it is after 
suspending the ejection of the generated output of a fuel cell, the generated output stabilized more 
quickly can be taken out. 

[0034] After according to invention concerning claim 9 facing performing purge actuation and 
making the opening of the 1st circulation control valve small, while considering the opening of the 
2nd circulation control valve as full admission, an open valve is changed into an open condition. 
Since purge actuation of the fiiel gas passage in a fuel cell and a fuel gas circulating flow way is 
carried out Nitrogen and the water of condensation which were accumulated in the ****** passage 
which brings forward the distributed gas rate of flow can be made easy to discharge, while 
preventing the back run which flows from a circulating flow way to a direct open valve and 
stabilizing the amoimt of circulating flow after a purge quickly, when an open valve opens at the 
time of a purge. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0036] This invention is appUed to the fuel cell system of the example of the 1st configuration 
constituted as shown in drawing 1 . 

[0037] [the example of the 1st configuration of a fuel cell system] — this fiiel cell system The fuel 
gas supply passage LI which suppUes fuel gas to anode pole la of the fuel cell stack 1 as shown in 
drawing 1 , The fuel gas circulating flow way L2 which circulates through the fuel gas discharged 
from anode pole la of the fuel cell stack 1, It has the oxidizer gas supply passage L3 which supplies 
oxidizer gas to cathode pole lb of the fuel cell stack 1, the oxidizer gas blowdown passage L4 which 
discharges the oxidizer gas discharged from cathode pole lb, and the cooling intermediation general 
circulation passage L5 which circulates a cooling medium in the fuel cell stack 1 . 
[0038] Moreover, this fiiel cell system is equipped with the control section 21 which controls the 
whole system. This control section 21 controls the start up of the fuel cell stack 1, a halt, etc. by 
outputting a control signal to below-mentioned each part. 

[0039] The fuel gas feeder 2 which accumulates fuel gas, the supply pressure-limiting valve 3, and 
the ejector pump 4 are arranged in the fuel gas supply passage LI . Moreover, in this supply pressure- 
limiting valve 3, it has the 1st actuator 5 which adjusts the opening of the supply pressure-limiting 
valve 3, the 1st pressure sensor 6 arranged between the supply pressure-limiting valve 3 and the 
ejector piunp 4, and the 2nd pressure sensor 7 arranged between the ejector pump 4 and the fuel cell 
stack 1 . 

[0040] In this fuel cell system, it makes it face to generate the fuel cell stack 1, and referring to the 
sensor signal detected with the 1st pressure sensor 6 and the 2nd pressure sensor 7 by the control 
section 21, the 1st actuator 5 is controlled by the control section 21, and fuel gas is supplied to anode 
pole la of the fuel cell stack 1 through an ejector pimip 4 so that the opening of the supply pressure- 
limiting valve 3 may be adjusted. 

[0041] The fuel gas circulating flow way L2 is equipped with the circulation control valve 8 
prepared near the fuel gas exhaust port of the fuel cell stack 1, the 2nd actuator 9 which adjusts the 
opening of the circulation control valve 8, the 3rd pressure sensor 10 arranged between the fuel cell 
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stack 1 and the circulation control valve 8, and the 4th pressure sensor 1 1 arranged between the 
circulation control valve 8 and the ejector pump 4. 

[0042] It makes it face in this fuel cell system to generate the fuel cell stack 1 . Referring to the 
sensor signal detected with the 1st pressure sensor 6 and the 2nd pressure sensor 7 by the control 
section 21 While controlling the 1st actuator 5 by the control section 21 and controlling the fuel gas 
supply pressure to the fuel cell stack 1 to adjust the opening of the supply pressure-Umiting valve 3 
Referring to the sensor signal detected with the 1st pressure sensor 6, the 2nd pressure sensor 7, the 
3rd pressure sensor 10, and the 4th pressure sensor 1 1 by the control section 21 To adjust the 
opening of the circulation control valve 8, the 2nd actuator 9 is controlled by the control section 21, 
and it controls to supply the optimal fuel gas flow rate for the fuel cell stack 1. 
[0043] The air supply equipment 12 which incorporates extemal air and is supplied to the fuel cell 
stack 1 as oxidizer gas is arranged in the oxidizer gas supply passage L3. 
[0044] It makes it face to generate the fuel cell stack 1, and it is that the amovmt of actuation is 
controlled by the control signal from a control section 21, the oxidizer capacity incorporated from 
the outside is controlled, and air supply equipment 12 supplies oxidizer gas to the oxidizer gas 
supply passage L3. 

[0045] The exhaust-gas-pressure control valve 13 prepared in the oxidizer gas blowdown side of the 
fuel cell stack 1 and the 3rd actuator 14 which adjusts the opening of the exhaust-gas-pressure 
control valve 13 are arranged in the oxidizer gas blowdown passage L4. 

[0046] It makes it face this fuel cell system to generate the fuel cell stack 1, it outputs the control 
signal which adjusts the opening of the exhaust-gas-pressure control valve 13 to the 3rd actuator 14, 
and adjusts the oxidizer gas supply pressure to the fuel cell stack 1 . 

[0047] It makes it face for the cooling intermediation general circulation equipment which is not 
illustrated to be connected, and to drive the fuel cell stack 1, and the flow rate of a cooling medium is 
adjusted to the cooling intermediation general circulation passage L5 so that the temperature of the 
fiiel cell stack 1 may be maintained at predetermined temperature. 

[0048] Moreover, a fuel cell system is equipped with the open valve 15 which discharges outside the 
fuel gas discharged from anode pole la of the fuel cell stack 1, and the 4th actuator 16 which adjusts 
the opening of this open valve 15. A control section 21 is faced performing purge actuation which 
discharges outside the condensed moisture and nitrogen in the fuel cell stack 1 and the fuel gas 
circulating flow way L2, and supplies the control signal which changes an open valve 15 into an 
open condition to the 4th actuator 16. 

[0049] It carries out the various below-mentioned processings while a control section 21 considers 
the sensor signal from each pressure sensor as an input as mentioned above, and it controls a 
generation of electrical energy of the fuel cell stack 1 based on a sensor signal. In addition, about the 
detail of processing of this control section 21, it mentions later. 

[0050] The procedure of the control section 21 when carrying out starting control processing to 
"starting control processing of fuel cell system of example of 1st configuration" drawing 2 is shown. 
[0051] A control section 21 starts the starting control processing not more than step SI according to 
the instruction of the purport which starts a generation of electrical energy of the fiiel cell stack 1 
from the outside. 

[0052] In step SI, a control section 21 controls the 2nd actuator 9 to change the circulation control 
valve 8 into an open condition while controlling the 4th actuator 16 to change an open valve 15 into 
an open condition. 

[0053] In the following step S2, while a control section 21 suppHes fuel gas to the fiiel cell stack 1 
by controlling the fuel gas feeder 2 and the supply pressure-limiting valve 3, it controls air supply 
equipment 12 and suppUes oxidizer gas to the fuel cell stack 1. This performs purge actuation which 
emits outside the residual gas which remained before starting of the fuel cell stack 1 in the fuel gas 
supply passage LI and the fuel gas circulating flow way L2 in a fuel cell system. 
[0054] In the following step S3, a control section 21 operates ttie timer of the interior which is not 
illustrated, and judges whether predetermined time has passed since the time of day which started 
supply of fuel gas and oxidizer gas in step S2. Predetermined time here is time amoimt taken to 
permute the inside of the fuel cell stack 1 and the fiiel gas circulating flow way L2 by fuel gas from 
residual gas. 
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[0055] A control section 21 continues supply of fuel gas and oxidizer gas, when it judges with 
predetermined time having not passed. On the other hand, when it judges with predetermined time 
having passed, a control section 21 advances processing to step S4 noting that the residual gas in the 
fuel cell stack 1 and the fuel gas circulating flow way L2 is discharged and it permutes by fuel gas. 
[0056] In step S4, a control section 21 controls the 2nd actuator 9 and the 4th actuator 16 to make the 
circulation control valve 8 and an open valve 1 5 into a closed state while controlling the fuel gas 
feeder 2, the supply pressure-limiting valve 3, and air supply equipment 12 to suspend supply of the 
fuel gas to the fiiel cell stack 1 , and oxidizer gas. 

[0057] In the following step S5, a control section 21 carries out supply initiation of the oxidizer gas 
by the same pressure as the above-mentioned predetermined charged pressxire by controlling the 
exhaust-gas-pressure control valve 13 at the fuel cell stack 1 while supplying fuel gas to the fuel cell 
stack 1 so that the inside of the fuel cell stack 1 may serve as predetermined charged pressure by 
controlling the supply pressure-limiting valve 3. 

[0058] Since the circulation control valve 8 and the open valve 15 were made into the closed state by 
step S4, it will be in the condition of having enclosed fuel gas with the passage which inserts in the 
fuel cell stack 1 and an open valve 15, and the passage which inserts in the fuel cell stack 1 and the 
circulation control valve 8, in the fuel gas supply passage LL 

[0059] In the following step S6, a control section 21 judges whether supply initiation was carried out 
at step S5, and the pressure in the fuel cell stack 1 reached predetermined charged pressure based on 
the sensor signal from the 3rd pressure sensor 10. A control section 21 continues supply to the fuel 
cell stack 1 of fuel gas, when it judges with advancing processing and having not given it to step S7, 
when it judges with the inside of the fuel cell stack 1 having reached predetermined charged 
pressure. 

[0060] In step S7, as for a control section 21, only predetermined time amount holds the 
predetermined charged pressure which reached at step S6 by operating a built-in timer. 
[0061] In the following step S8, a control section 21 starts the ejection of the output power by the 
fuel cell stack 1 generating electricity. Here, a control section 21 carries out control supplied to the 
dc-battery which does not illustrate the output power generated and obtained by the fuel cell stack 1, 
or a load. 

[0062] In the following step S9, a control section 21 controls the 1st actuator 5, makes fuel gas a 
pressure at the time of power fetch so that the supply pressure-limiting valve 3 may be opened the 
degree of predetermined open, and it controls an oxidizer gas supply pressure to control air supply 
equipment 12 and the exhaust-gas-pressure control valve 13, and to follow change of the fuel gas 
supply pressure to the fuel cell stack 1 simultaneously. 

[0063] In the following step SIO, a control section 21 judges whether the output voltage value which 
incorporated the sensor signal from the voltage sensor connected to the fuel cell stack 1 which is not 
illustrated, and has been incorporated from the fuel cell stack 1 is less than the warning minimum 
electrical potential difference set up beforehand. Here, a warning minimum electrical potential 
difference is a lower limit of output voltage accepted that the fiiel cell stack 1 is carrying out the 
generation-of-electrical-energy reaction normally in the condition of supplying fuel gas and oxidizer 
gas. 

[0064] A control section 21 advances processing to step SI 1 noting that the fuel cell stack 1 has not 
carried out the generation-of-electrical-energy reaction normally, when it judges with output voltage 
being less than a waming minimiun electrical potential difference. On the other hand, a control 
section 21 advances processing to step S12 noting that the fuel cell stack 1 is performing the 
generation-of-electrical-energy reaction normally, when it judges with output power not being less 
than a waming minimum electrical potential difference. 

[0065] In step SI 1, a control section 21 suspends the ejection of output power from the fuel cell 
stack 1 noting that the fuel cell stack 1 has not carried out the generation-of-electrical-energy 
reaction normally, and it returns processing to step SI . 

[0066] In step SI 2, a control section 21 judges whether predetermined time passed, after starting the 
ejection of the output power from the fuel cell stack 1 at step S8. When it judges with advancing 
processing to step S13 when it judges with the control section 21 having carried out predetermined 
time progress, and having not carried out predetermined time progress, processing is returned to step 
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SIO. Thereby, a control section 21 will advance processing to step SI 3, if the output voltage value 
has exceeded the warning minimum electrical potential difference when it has gone through 
predetermined time, after starting the ejection of output power at step SB. 

[0067] In step SI 3, a control section 21 controls the 2nd actuator 9 to change the circulation control 
valve 8 into an open condition. 

[0068] In the following step S14 a control section 21 In the condition after changing the circulation 
control valve 8 into an open condition like step SIO When less, processing is returned to step SI 1, 
when not less, processing is advanced to step SI 5 and the fiiel cell stack 1 is made to judge whether 
the output voltage value incorporated from the fiiel cell stack 1 is less than the predetermined 
warning minimum electrical potential difference, and to usually operate. 
[0069] According to the fiiel cell system which carries out such processing, since the fiiel gas 
circulating load when changing the supply pressure-limiting valve 3 into an open condition at step 
S5, enclosing with fiiel gas with predetermined charged pressure, and starting the ejection of the 
output power of the fiiel cell stack 1 at time of day tl (step S8) can be made to increase as shown in 
drawing 3 , rapid lowering of the output voltage of an immediately after [ (b) and time of day tl ] can 
be controlled. 

[0070] Thereby, a fiiel cell system can make the fiiel cell stack 1 able to increase the fiiel gas rate of 
flow of the ejector nozzle section which emits fuel gas from an ejector pump 4 at the time of ejection 
initiation of output power, and can be made into the condition of fiiUy demonstrating the pumpability 
of an ejector pump 4, and the generation-of-electrical-energy condition promptly stabilized at the 
time of starting of the fiiel cell stack 1 can be acquired. 

[0071] on the other hand, in not changing fiiel gas into an enclosure condition by the circulation 
control valve 8 beforehand If the ejection of the output power from a fiiel cell stack is started as the 
example of a comparison in drawing 3 shows Fuel gas flows in from both fiiel gas gate by the failure 
of pressure which fiiel gas is consumed and is generated within the fiiel cell stack 1. By back run on 
a fijel gas circulating flow way Since sufiRcient amoxmt of circulating flow, i.e., the amoxmt of supply 
of sufiicient fuel gas, is not obtained, output voltage declines rapidly immediately after (b) and 
generation-of-electrical-energy initiation (a). 

[0072] Moreover, so that the circulation control valve 8 may be made into an open condition at step 
SI 3, if according to the fiiel cell system which carries out above-mentioned starting control 
processing it goes through predetermined time after starting the ejection of output power at step S8 
Since predetermined time difference is given till the time of day which makes the circulation control 
valve 8 an open condition from the ejection start time of output power Since the circulating flow to a 
normal direction can be formed from immediately after generation-of-electrical-energy initiation 
while preventing the back run to the fiiel gas outlet at the time of generation-of-electrical-energy 
initiation, the supply flow rate of sufficient fiiel gas can be secured, and lowering prevention of 
output voltage can be reinforced more. 

[0073] Moreover, since it is not necessary to secure a circulating load by starting a generation of 
electrical energy with purge actuation according to this fiiel cell system, fiiel gas is not consumed 
vainly. 

[0074] "Starting control-point-setting processing" Although an above-mentioned fiiel cell system 
explained the case where the output power in which ejection is possible, the predetermined charged 
pressure used as the criteria of the judgment in step S6, the fiiel-gas pressure supplied by the supply 
pressure- limiting valve 3 at the time of ejection initiation of the output power of step S9, and the 
predetermined time judged at step SI 2 are beforehand set up from the fiiel cell stack 1, it is desirable 
to perform the starting control-point-setting processing shown before step SI in dravying 2 at 
drawing 4 . 

[0075] A control section 21 starts the starting control-point-setting processing not more than step 
S21 according to the instruction of the purport which starts a generation of electrical energy of the 
fiiel cell stack 1 from the outside. 

[0076] According to drawing 4 , first, in step S21, a control section 21 inputs the sensor signal from 
the temperature sensor which detects the temperature of the fiiel cell stack 1 which is not illustrated, 
and acquires the temperature of the fiiel cell stack 1 . 

[0077] In the following step S22, a control section 21 calculates the output power value in which 
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ejection is possible from the fuel cell stack 1 with reference to an output amendment map as shown 
in drawing 5 according to the temperature of the fuel cell stack 1 obtained at step S21. 
[0078] The output amendment map shown in drawing 5 sets an axis of abscissa as the load rate [%] 
which shows the electrical-potential-difference value over the maximum output power in which 
ejection is possible from the fuel cell stack 1, from the fuel cell stack 1 according to temperature, sets 
an axis of ordinate as the output power value in which ejection is possible, and is expressed. The 
control section 21 has memorized as a table the output power value over a load rate which changes 
with the temperature or the fuel gas pressures of the fuel cell stack 1 to internal memory and in 
which ejection is possible. And a control section 21 calculates the output power value over a load 
rate in which ejection is possible in step S22 according to the temperature of the fuel cell stack 1 
detected at step S21. 

[0079] In the following step S23 a control section 21 The predetermined charged pressure which 
serves as criteria of the judgment in step S6 based on the output power which was obtained at step 
S22, and in which ejection is possible, The predetermined time judged at step S12 from a pressure, 
the piping volume of the fuel gas circulating flow way L2, and the engine performance of an ejector 
pump 4 at the time of power fetch of the fuel gas supplied by the supply pressure-limiting valve 3 at 
the time of ejection initiation of the output power of step S9 is calculated, and the processing after 
step SI of drawing 2 is started. Here, a control section 21 is calculating the predetermined time 
judged at step SI 2, and determines the actuation timing of the circulation control valve 8 in step SI 3. 

[0080] According to the fuel cell system which performs such starting control-point-setting 
processing, according to the temperature of the fuel cell stack 1 at the time of starting, the output 
power in which ejection is possible is calculated at the time of starting, and the actuation timing of 
the circulation control valve 8 in a pressure and step S13 is changed according to the output power in 
which ejection is possible at the time of power fetch of the fuel gas supplied in the predetermined 
charged pressure in step S6 and step S9. 

[0081] ITiereby, irrespective of the cold machine of the fuel cell stack 1 when starting, and warming 
up, a fixel cell system is stabilized and can take out the optimal output power according to the 
temperature condition of the fuel cell stack 1 . 

[0082] The procedure of the control section 21 when carrying out system reboot control processing 
to "system reboot control processing" drawing 6 in the fuel cell system shown in drawing 1 is shown. 

[0083] A control section 21 starts the system reboot control processing after step S31 according to 
having stopped the output of the fuel cell stack 1 in step SI 1 in drawing 2 . 
[0084] In step S31, a control section 21 controls air supply equipment 12 and the exhaust-gas- 
pressure control valve 13 to enclose oxidizer gas in the fuel cell stack 1 by the same predetermined 
pressure as fuel gas while controlling the supply pressure-limiting valve 3, the circulation control 
valve 8, and an open valve 15 to enclose fuel gas by the predetermined pressure. 
[0085] In the following step S32, a control section 21 judges whether the output request which takes 
out output power from the fuel cell stack 1 with the instruction from the outside is inputted. A 
control section 21 performs usual operation which supplies fuel gas and oxidizer gas according to the 
output power demanded by progressing to step S33 when there is an output request, and takes out 
output power. On the other hand, when it judges with a control section 21 not having an output 
request, processing is advanced to step S34. 

[0086] In step S34, a control section 21 judges whether the ignition switch (IGN) operated by the 
operator is an OFF state. A control section 21 returns processing to step S32, when it judges with an 
ignition switch not being an OFF state, when an ignition switch is an OFF state, it advances 
processing to step S35, and it stops the whole fuel cell system. 

[0087] While a control section 21 starts a fuel cell system reboot, inputting the sensor signal from the 
temperature sensor which detects the temperature of the fuel cell stack 1 which is not illustrated in 
step S37 and recognizing temperature in the following step S3 6, the residual charged pressxu-e by the 
fuel gas which carries out the remainder into the fuel cell stack 1 in inputting the sensor signal from 
the 3rd pressure sensor 10 is detected. 

[0088] In the following step S38, a control section 21 carries out processing which reads the map 
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corresponding to the output counter pressure force which shows relation with the output power in 
which the ejection of the fuel cell stack 1 to the residual charged pressure beforehand stored in 
internal memory is possible. Thereby, a control section 21 recognizes the output power to the 
residual charged pressure detected at step S37. Subsequently, a control section 21 amends according 
to the temperature which detected the recognized output power at step S37. 

[0089] According to the control section 21 which carries out such system reboot control processing, 
even if it is after suspending the ejection of the output power of the fuel cell stack 1 at step S 1 1, it 
can opt for the output power taken out at the following step SB according to residual charged 
pressure and temperature. 

[0090] Therefore, the actuation timing of the circulation-control valve 8 in the fuel-gas pressure and 
step S13 which change into the condition enclosed fuel gas by the pressure always predetemiined 
with according to this fuel cell system facing suspending a system and performing processing at step 
S3 1 , and make correspond to the output power which calculated the output power in which ejection 
is possible, calculated, and was obtained, and supply in step S9 according to residual charged 
pressure changes. 

[0091] Moreover, according to such a fuel cell system, even if it is after suspending the output of the 
fiiel cell stack 1, processing can be started from the direct step S8 by enclosing fuel gas and oxidizer 
gas in the fuel cell stack 1 by the predetermined pressiu^e by step S31, being able to use as 
unnecessary purge actuation by the open valve 15 which is performed at step S2 at the time of a 
system reboot. Therefore, according to this fuel cell system, the time amount which a system reboot 
takes can be shortened. 

[0092] The procedure of the control section 21 when performing the amoimt control processing of 
circulating flow at the time of outer normal operation to "amount control processing of circulating 
flow at time of normal operation" dravying 7 at the time of starting is shown. 
[0093] A control section 21 performs processing after step S41 after step S15 in above-mentioned 

drawing 2 . 

[0094] In step S41, a control section 21 detects the condition of the current fuel cell stack 1, and 
calculates the fuel gas flow rate in the optimal fiiel gas circulating flow way L2. Here, a control 
section 21 is the temperature sensor and voltage sensor which are not illustrated detecting the 
condition of the fuel cell stack 1, and calculating the required fuel gas flow rate to the condition of 
the detected fuel cell stack 1, and calculates the optimal amount of circulating flow in the fiiel gas 
circulating flow way L2. 

[0095] In the following step S42, a control section 21 judges whether the amoxmt of circulating flow 
of the current fuel gas circulating flow way L2 is the optimum value calculated and acquired at step 
S41. Here, a control section 21 detects the amount of circulating flow of the fuel gas circulating flow 
way L2 using flow rate detection means, such as a flow rate sensor formed in the fuel gas circulating 
flow way L2. A control section 21 returns processing to step S41, when it judges with the amount of 
circulating flow of the current fuel gas ckculating flow way L2 being an optimum value, and when it 
judges with the amount of circulating flow of the current fuel gas circulating flow way L2 not being 
an optimum value, it advances processing to step S43. 

[0096] In step S43, it judges whether the current amoimt of circulating flow of a control section 21 
detected at step S42 is larger than the optimal amount of circulating flow calculated at step S41. 
When it judges with a control section 21 being larger than the amount of circulating flow with the 
optimal current amount of circulating flow, processing is advanced to step 844, and when the current 
amount of circulating flow judges with it not being larger than the optimal amount of circulating 
flow, processing is advanced to step S46. 

[0097] In step S44, a control section 21 controls the 2nd actuator 9 to make the opening of the 
circulation control valve 8 small, in order to make small the current amount of circulating flow in the 
fuel gas circulating flow way L2. 

[0098] In the following step S45, a control section 21 judges whether the ejection of the output 
power of the fuel cell stack 1 is suspended by judging whether the instruction which stops the fuel 
cell stack 1 from the exterior was inputted. When it judges with a control section 21 suspending the 
ejection of the output power of the fuel cell stack 1, processing is ended, and when it judges with not 
suspending ejection of the output power of the fuel cell stack 1, processing is returned to step S41. 
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[0099] In step S46 when on the other hand judging with it not being larger than the amoxint of 
circulating flow with the optimal amount of circulating flow current at step S43, a control section 21 
controls the 2nd actuator 9 to enlarge the opening of the circulation control valve 8, in order to 
enlarge the current amoimt of circulating flow in the fiiel gas circulating flow way L2. 
[0100] In the following step S47, a control section 21 judges whether the ejection of the output 
power of the fuel cell stack 1 is suspended by judging whether the instruction which stops the fuel 
cell stack 1 from the exterior was inputted. When it judges with a control section 21 suspending the 
ejection of the output power of the fiiel cell stack 1, processing is ended, and when it judges with not 
suspending ejection of the output power of the fuel cell stack 1, processing is returned to step S41. 
[0101] According to such a fuel cell system, when the circulation control valve 8 has the structure in 
which opening adjustment is possible, according to conditions, such as a load of the fuel cell stack 1, 
and temperature, the utilization factor of fiiel gas can be controlled not only the time of starting but 
by adjusting the opening of the circulation control valve 8 also at the time of operation, and usually 
adjusting the amoimt of circulating flow or circulation pressure of the fuel gas circulating flow way 
L2 to it. 

[0102] [other examples of a configuration of a fuel cell system] — below, the example of the 2nd 
configuration of the fiiel cell system which applied this invention is explained. In addition, in the 
following explanation, it omits about the same part as the fiiel cell system of the above-mentioned 
example of the 1st configuration. 

[0103] The example of the 2nd configuration of a fiiel cell system is shown in drawing 8 . The 2nd 
circulation control valve 31 which this fuel cell system is between an ejector pump 4 and the 2nd 
pressure sensor 7, and the fiiel cell stack 1, and was arranged near the fiiel gas feed hopper of the fuel 
cell stack 1 , It differs from the fiiel cell system shown in drawing 1 at a point equipped with the 5th 
pressure sensor 32 which detects the fiiel gas pressure of insertion tubing which inserts in the 2nd 
circulation control valve 31 and the fuel cell stack 1, and the 5th actuator 33 which controls the 
opening of the 2nd circulation control valve 3 1 . In addition, in the following explanation, the above- 
mentioned circulation control valve 8 is called "the 1st circulation control valve 8." 
[0104] The procedure of the control section 21 when carrying out starting control processing to 
"starting control processing of fiiel cell system of example of 2nd configuration" drawing 9 in the 
fiiel cell system shown in drawing 8 is shown. 

[0105] A control section 21 starts the starting control processing not more than step S51 according to 
the instruction of the purport which starts a generation of electrical energy of the fdel cell stack 1 
from tiie outside. 

[0106] In step S51, a control section 21 controls the 5th actuator 33 and the 2nd actuator 9 to change 
the 2nd circulation control valve 31 and the 1st circulation control valve 8 into an open condition 
while controlling the 4th actuator 16 to change an open valve 15 into an open condition. 
[0107] In the following step S52, while a control section 21 supplies fiiel gas to the fiiel cell stack 1 
by controlling the fiiel gas feeder 2 and the supply pressure-limiting valve 3, it controls air supply 
equipment 12 and supplies oxidizer gas to the fuel cell stack 1. This purges the residual gas which 
remained before starting in the fiiel cell stack 1 and the fiiel gas circiilating flow way L2 in a fiiel cell 
system. 

[0108] In the following step S53, a control section 21 operates the timer of the interior which is not 
illustrated, and judges whether predetermined time has passed since the time of day which started 
supply of fuel gas and oxidizer gas in step S52. When it judges with predetermined time having 
passed, a control section 21 advances processing to step S54 noting that the residual gas in the fiiel 
cell stack 1 and the fiiel gas circulating flow way L2 is discharged and it permutes by fiiel gas. 
[0109] In step S54, a control section 21 controls the 2nd actuator 9 and the 4th actuator 16 to make 
the 1st circulation control valve 8 and an open valve 15 into a closed state while controlling the fiiel 
gas feeder 2, the supply pressure-limiting valve 3, and air supply equipment 12 to suspend supply of 
the fiiel gas to the fiiel cell stack 1, and oxidizer gas. 

[01 10] In step S55, a control section 21 carries out supply initiation of the oxidizer gas by the same 
pressure as the above-mentioned predetermined pressure by controlling the exhaust-gas-pressure 
control valve 1 3 at the fiiel cell stack 1 while supplying fiiel gas to the fiiel cell stack 1 so that the 
inside of the fiiel cell stack 1 may serve as predetermined charged pressure by controlling the supply 
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pressure-limiting valve 3. 

[01 1 1] Since the 1st circulation control valve 8 and an open valve 15 are closed states at step S54, it 
will be in the condition of having enclosed fuel gas with the passage which inserts in the fuel cell 
stack 1 and an open valve 15, and the passage which inserts in the fiiel cell stack 1 and the 1st 
circulation control valve 8, in the fuel gas supply passage LI . 

[01 12] In the following step S56, a control section 21 judges whether based on the sensor signal 
from the 5th pressure sensor 32, the pressure in the fuel cell stack 1 reached predetermined charged 
pressure by having carried out supply initiation at step S55. A control section 21 advances 
processing to step S57, when it judges with the inside of the fuel cell stack 1 having reached 
predetermined charged pressure. 

[01 13] In step S57, while a control section 21 controls the 5th actuator 33 to make the 2nd 
circulation control valve 31 into a closed state, it controls the 1st actuator 5 to become a pressure 
higher than the above-mentioned predetermined charged pressure by the supply pressure-limiting 
valve 3, and supplies fuel gas. 

[0114] Thereby, while making between the 2nd circulation control valve 31 and the 1st circulation 
control valves 8 into the above-mentioned predetermined charged pressure, let between the supply 
pressure-limiting valve 3 and the 2nd circulation control valves 31 be a pressure higher than the 
above-mentioned predetermined charged pressure. 

[01 15] In the following step S58, a control section 21 judges whether supply initiation was carried 
out at step S57, and the pressure reached the pressure higher than predetermined charged pressure 
based on the sensor signal from the 2nd pressure sensor 7. When it judges with the control section 21 
having reached the pressure higher than predetermined charged pressure, processing is advanced to 
step S59. 

[01 16] In the following step S59, a control section 21 starts the ejection of the output power by the 
fuel cell stack 1 generating electricity. Here, a control section 21 carries out control supplied to the 
dc-battery which does not illustrate ttie output power generated and obtained by the ftiel cell stack 1, 
or a load. 

[01 17] In the following step S60, a control section 21 controls the 5th actuator 33, supplies fuel gas 
by the pressure at the time of power fetch so that the 2nd circulation control valve 3 1 may be opened, 
and it controls oxidizer gas pressure to control air supply equipment 12 and the exhaust-gas-pressure 
control valve 13, and to follow the fuel gas supply-pressure change to the fuel cell stack 1 
simultaneously. Here, a control section 21 controls the supply pressure-limiting valve 3 to supply 
fuel gas by the pressure corresponding to the output power taken out from the fuel cell stack 1 . 
[01 18] In the following step S61, a control section 21 judges whether the output power value which 
incorporated the sensor signal from the voltage sensor connected to the fuel cell stack 1 which is not 
illustrated, and has been incorporated from the fuel cell stack 1 is less than the predetermined 
warning minimum electrical potential difference. A control section 21 advances processing to step 
S62 noting that the fuel cell stack 1 has not carried out the generation-of-electrical-energy reaction 
normally, when it judges with output voltage being less than a warning minimum electrical potential 
difference. On the other hand, a control section 21 advances processing to step S63 noting that the 
fuel cell stack 1 is performing the generation-of-electrical-energy reaction normally, when it judges 
with output voltage not being less than a warning minimum electrical potential difference. 
[01 19] In step S62, a control section 21 suspends the ejection of the output power from the fuel cell 
stack 1 noting that the fuel cell stack 1 has not carried out the generation-of-electrical-energy 
reaction normally, and it returns processing to step S51. 

[0120] In step S63, a control section 21 judges whether predetermined time passed, after starting the 
ejection of the output power from the ftiel cell stack 1 at step S59. When it judges with advancing 
processing to step S64 when it judges with the control section 21 having carried out predetermined 
time progress, and having not carried out predetermined time progress, processing is retumed to step 
S61. Thereby, a control section 21 will advance processing to step S64, if the output power value has 
exceeded the warning minimimi electrical potential difference when it has gone through 
predetermined time, after starting the ejection of output power at step S59. 
[0121] In step S64, a control section 21 controls the 2nd actuator 9 to change the 1st circulation 
control valve 8 into an open condition. 
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[0122] In the following step S65 a control section 21 In the condition after changing the 1st 
circulation control valve 8 into an open condition like step S61 When less, processing is returned to 
step S62, when not less, processing is advanced to step S66 and the fuel cell stack 1 is made to judge 
whether the output power value incorporated from the fuel cell stack 1 is less than the predetermined 
warning minimum electrical potential difference, and to usually operate. 

[0123] According to the fuel cell system which performs such processing, from the fuel gas pressure 
between the 2nd circulation control valve 31 and the 1st circulation control valve 8 Where the fiiel 
gas pressure between the supply pressure-limiting valve 3 and the 2nd circulation control valve 31 is 
made high, start the ejection of the output power of the fuel cell stack 1, and the 2nd circulation 
control valve 3 1 is changed into an open condition. Furthermore, since the 1st circulation control 
valve 8 is made into an open condition by predetermined time difference, the quick fuel gas of the 
rate of flow can be supplied toward the fUel cell stack 1 from the lower stream of a river of the 2nd 
circulation control valve 3 1 . 

[0124] Therefore, according to this fuel cell system, the fuel gas rate of flow of the ejector nozzle 
section which emits fuel gas to the fuel cell stack 1 from an ejector pump 4 at the time of ejection 
initiation of output power can be made to be able to increase further as compared with the fuel cell 
system of drawing 1 , it can consider as the condition of demonstrating the pumpability of an ejector 
pump 4 further enough, and the output power at the time of starting can be stabilized further. 
[0125] "Starting control-point-setting processing" In an above-mentioned fuel cell system, starting 
control-point-setting processing shown before step SI in drawing 9 at drawing 10 may be performed. 
A control section 21 starts the starting control-point-setting processing not more than step S71 
according to the instruction of the purport which starts a generation of electrical energy of the fuel 
cell stack 1 from the outside. 

[0126] According to drawing 10 , first, by carrying out the same processing as the above-mentioned 
step S21 and step S22 in step S71 and step S72, the temperature of the fuel cell stack 1 is recognized 
and the output power value in which ejection is possible is calculated with reference to an output 
amendment map. 

[0127] In the following step S73 a control section 21 A pressure higher than the predetermined 
charged pressure which serves as criteria of the judgment in the predetermined charged pressure and 
step S58 used as the criteria of the judgment in step S56 based on the output power which was 
obtained at step S72, and in which ejection is possible, The predetermined time judged at step S63 
from a pressure, the piping volume of the fuel gas circulating flow way L2, and the engine 
performance of an ejector pump 4 at the time of the power fetch supplied by the supply pressure- 
limiting valve 3 at the time of ejection initiation of the output power of step S60 is calculated, and 
the processing after step S51 of drawing 9 is started. Here, a control section 21 is calculating the 
predetermined time judged at step S63, and determines the actuation timing of the 1st circulation 
control valve 8 in step S64. 

[0128] According to the fiiel cell system which performs such starting control-point-setting 
processing, according to the temperature of the fuel cell stack 1 at the time of starting, the output 
power in which ejection is possible is calculated at the time of starting, and the actuation timing of 
the circulation control valve 8 in a pressure and step S64 is changed according to the output power in 
which ejection is possible at the time of the power fetch in predetermined charged pressure and a 
pressure higher than predetermined charged pressure, and step S60. 

[0129] The output power stabilized more quickly [ while being stabilized and being able to take out 
the optimal output power according to the temperature condition of the fuel cell stack 1 irrespective 
of the cold machine of the fuel cell stack 1 when starting a fuel cell system like the fuel cell system 
shown in drawing 1 and warming up ] by this than the fiiel cell system shown in drawing 1 can be 
taken out. 

[0130] The procedure of the control section 21 when carrying out system reboot control processing 
to "system reboot control processing" drawing 1 1 in the fUel cell system shown in drawing 8 R> 8 is 
shown. 

[0131] According to drawing 1 1 , like the processing explained at the above-mentioned step S31 - 
step S37, a control section 21 processes step S81 - step S87, and advances processing to step S88. 
[0132] In step S88, a control section 21 carries out processing which reads the map corresponding to 
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the output counter pressure force which shows relation with the output power in which the ejection 
of the fuel cell stack 1 to the residual charged pressure beforehand stored in internal memory is 
possible. Thereby, a control section 21 recognizes the output power to the residual charged pressure 
detected at step S87. Subsequently, a control section 21 amends the actuation timing which changes 
the predetermined charged pressure for obtaining the amended output power, a pressure higher than 
predetermined charged pressure, and the 1st circulation control valve 8 into an open condition while 
amending according to the temperature which detected the recognized output power at step S87. 
[0133] Even if it is after suspending the ejection of the output power of the fuel cell stack 1 at step 
S62, while acquiring the same effectiveness as the fuel cell system shown in drawdng 1 R> 1 
according to the control section 21 which carries out such system reboot control processing, the 
output power stabilized further more quickly than the fiiel cell system shown in drawing 1 can be 
taken out. 

[0134] It sets to the fuel cell system shown in "amount control processing of circulating flow at time 
of normal operation" drawing 12 at drawing 8 , and the procedure of the control section 21 of the 
amount control processing of circulating flow at the time of outer normal operation is shown at the 
time of starting. 

[0135] While the fiiel cell stack 1 is carrying out normal operation, in step S91, it judges whether a 
control section 21 needs the purge actuation which changes the 1st circulation control valve 8 of the 
fuel gas circulating flow way L2 into an open condition. In order to cancel the case where an amount 
which lowers the operation effectiveness of the fuel cell stack 1 by the minute amount nitrogen 
penetrated from cathode pole lb be accimiulated is reached etc. when the timing which performs 
purge actuation changed with systems here , the humidification water of fuel gas condenses and it 
piles up in the fuel gas circulating flow way L2 , and water plugging occurs in the gas passageway in 
the fuel cell stack 1 or , it performs for every predetermined time . When it judges with a control 
section 21 having the need for purge actuation, processing is advanced to step S92. 
[0136] In step S92, a control section 21 is controlled to control the supply pressure-limiting valve 3 
and to make high the fuel gas supply pressure to an ejector pump 4 while controlling the 5th actuator 
33 to make small the opening of the 2nd circulation control valve 31. Here, a control section 21 
controls the 2nd circulation control valve 3 1 and the supply pressure-Umiting valve 3 to extent to 
which the supply fuel gas flow rate and pressure to the fuel cell stack 1 are not changed. Thereby, the 
rate of flow of raising and the ejector nozzle section is made to increase the supply pressure to an 
ejector piunp 4. 

[0137] In the following step S93, a control section 21 controls the 4th actuator 16 so that an intemal 
timer is started and only predetermined time changes an open valve 15 into an open condition, while 
controlling the 2nd actuator 9 to make full admission the opening of the 1 st circulation control valve 
8. Thereby, the fiiel gas rate of flow in the fuel cell stack 1 and the fuel gas circulating flow way L2 
is made quick, and purge actuation is carried out. 

[0138] In the following step S94, a control section 21 judges whether the output voltage of the eel 
unit of the fuel cell stack 1 is smaller than a minimmn electrical potential difference by the voltage 
sensor which is not illustrated. A control section 21 suspends the ejection of the ou^ut power from 
the fuel cell stack 1 noting that the abnormalities of the fuel cell stack 1 occur, when it judges with it 
being smaller than a minimum electrical potential difference also with the output voltage of any one 
eel unit. On the other hand, when it judges with a control section 21 not having the output voltage of 
a eel xmit smaller than a minimum electrical potential difference, processing is advanced to step S95 
noting that the fuel cell stack 1 is carrying out the generation-of-electrical-energy reaction normally. 
[0139] In step S95, a control section 21 returns processing to step S91, when it judges whether 
predetermined time was completed with the started timer and judges with predetermined time having 
passed. 

[0140] According to the fuel cell system shown in drawing 8 which performs such processing, it 
faces performing purge actuation. While the rate of flow in the ejector nozzle section makes the 
water of condensation and nitrogen in increase and the fuel gas circulating flow way L2 easy to 
make small the opening of the 2nd circulation control valve 31, and to discharge, without changing 
the fuel gas flow rate and pressure which are supplied to the fuel cell stack 1 Flow of the circulating 
flow momentarily discharged toward an open valve 15 from the 1st circulation control valve 8 is 
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carried out that it is easy to make it return in the direction normal at the time of purge actuation 
termination (after open- valve 15 close). Furthermore, since the pressure in the ftiel gas circulating 
flow way L2 increases just before purge actuation, it makes easier to discharge the water of 
condensation and nitrogen in the amount L2 of fuel gas circulating flow. 

[0141] In addition, the gestalt of above-mentioned operation is an example of this invention. For this 
reason, if this invention is range which does not deviate from the technical thought concerning this 
invention even if it is not limited to an above-mentioned operation gestalt and is except the gestalt of 
this operation, it is natural. [ of various modification being possible according to a design etc. ] 

[Translation done.] 
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iK*4*^'x^itAL. :^«:JifB*R5f4mr&^t3«j-r-&cci^c 

[0 024] m^m9ccm^§^mxi't. ±nEmwmm<D 
^m :^y^ m^um^m^ e> n . ji«s*4:^? >^ ^ ^^cc to -r 

iej8Sf4mrfep»9<^^^*4 :?^aiss;s o'«*4 1^^^ mmm^<o^ ^* 

30 [0 02 5 ] 

^^SftT-SCci^^Lr. i^l4m^&ccMf4:^':^^^^EE;b-c 
"C. ^es?)^ < wcm. L fcEE;b'Cj|^*4m^t!2 Aa^5S:?StC/M^ 

ii£S§cct^A$nrt^/ci^*4:^'x;&5. ^mi^^ii^ccj^ 
*4mrtfeAPfffl&c— mccSSA'T'S/ces^. to:^7«:?ft 
^j:«^*4:^/:5^*5«l^$n. ^^^:;^i^®(0toO^ciEf^-c 
40 (O. M*4^rfertOj^,*4:^'>^:FJ£6cJ:-5*»l4^rfeo 

[0 02 6] L/c;&5otr. fi5}t3I UC^-S^SsNfmyfev-;;^ 

«*^'r^!i^*4:^7>^sfeii^ii»n^i±. mm^WL^\^x<on 
m^+^^»u-cil-^*:*w:s^b/cto:^m:^^ff <h 

[002 7] ii*:B2 cc^^^^Bjtc^nt.*. «$f4^vtfe<7:» 

^^-r^J^.*4^';^<DjE^?^B^^{I;^ J: 0 — B^&^cc tt»a ^ 
50 -t±/cm;bHXtoB#IE;^<hU. fi^Sfl^rel^liaf^tc^ i 



[0028] ii*^3ic(^^i%Bjccj:nt.^, mmmm^ 

^m(ofcisb<oj'<-zym'^^:^mthx. mmnftcm-r^ 
nm^mm-r^c^t^x^ 

[0 0 3 0 ] ii33<Ji5 tc^^^Hjtc ctnta:. imAm^^cD 
if^m^cm'^\.^xmA^':^mm^m<Dmmm.mi^mn u . 
mmi.xmcmmmm(rc^i^'^xm i mmmm^co^m^ 
mm-r^<Dx. m i mmmm^ccjzfo mm^m^miEf^c 
umr^ c txmMrj:mm^m(om^^m^m:m'r^ c 

[0 03 1 ] m^me tfcm^^m^cj:n{^. mmm^^(D 
mw)m(^c. m^f£:t}xmA:^':^^mf^ ofcmircm i mm 

\iJ^^^n\^^\i.tixm'Ati:^<om^^-^hX^^cmA^ 

i^(OTxkt'>p>mm^Mc\^i^^r>xm^ 

[003 2] n^mi ^n%:^^mc^fxU. «S*4^rfe^ 
SccjJ;i;t. ^^abe:/:?. ^^i*AIE:;^J: Ol^(,^EE 

[0 0 3 3] if5ftJi8 tco^-sffeB^tCcfctxta:. «s*4^rife^ 
f?±r^{c^urm 1 M3ES*oap^;Ri:;fm2t)i3^*iJtS)^^ 
&1«^tcL.r«$3f4m?tbF*9tctK*4:^'>^^i^AL. 
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iciSDr^SiiABE:^; J: 0 iSi^BE:^. sey^^ i fliis*i]ai 
[0 0 3 4 ] if5}^^9tc{^^i^B^tc<fcnti. />j-e^ibf^ 

[0 03 5] 

[0 03 6] -^^^mt.. m7L\am i tc^Tct ^cc^giix^ 

20 [0 03 7] [ «S*4mrtii^>;^x A 0^1:^^150^] CO 

J^^Jl^SSL 1 t . i^f4mrfeX ^ ^ 1 COT 

i . mA^X'^'T. (OtJV - K@ 1 b tCg^YtS*J:^'>^ 

6 m ^ intern >cM ioy.^nmt^ m\ tm^:^ mv^Wy. 
SSL 4 i . '<^nm.^^mmm^:^ n^mm^^^ 

^^%m^WW^m^ L 5 i ^flx. -E>„ 
30 [0038] ^/c. COjl^f4^vtfe>':^T-A^^. 

^i*^f<JtSJt-^$fJ!ail^2 1 ^«^5o CCD$iiPS|5 2 1 

[0 0 3 9] i^.^4^';^PJ^?Jft5SL 1 tcu. j^f4:^';^^S 
-2)«^*45^7 >^ ^^m. 2 . ^.^^EE^Jt®^ 3 . . -if t!7 3? 
-^.-^^ Mfi^WL^fnxx.^^^ ^fc. CCD^I^Kmm^S 

r-i'i. ^.^jE^iriSi^ 3 (omi^^mmf €>m 1 T ^ 5^ ^ X. 

-:$?5<i:. «*SiE*Jit©^3 <!:X-t2^t$?;3<>:7*4<*:Or^tC 

[0040] ccD«S*4firfevx'7"A-c«. «»3t4m?te;=^ ^ 
2iI;t^-fe>i^7r^fcbl//c-fe>1f^-^^Sijaia52 ir'# 

1 T^^:xx-^5^*ijt®a52 1 tcj:P:)ffjtaiurx-fe'i; 
^^>:7-4€r/M^r«$*4mvifex^ -:.^ i<Dry- h'mi 

[0 04 1 ] mmtf::<mmm^L 2 t^at. mmmm:^ ^ 
50 1 <Dim4tf>^mtiiuis:m(rc^i,^f^tifcmmm^ s 
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$n/cm3EE;^?'fe>iti 0 mmmmfts t:s^'\£t:^ ^ 

[0 04 2 ] C<omAm:<^iy:^'ri^r^{t. tSf4^vtex ^ 

l/I;^-fe>-t^6 i^2aE:^-tr>1^7 <i:M3EE:^-b>1^ 1 
0<i:m4[E:^-fe>-tf 1 1 T'^mL/c-fe>1fft^^*IJ^a5 

•5CCII2 Tti7^^x-^ 9 ^$ij^S|52 1 CCofc 0$^J^aIUT 

[0044] 1 2 ti, ^^.I4mrtex ^ 1 

[004 5] mitm:^':^mH^m^^L4 cat. mmmm:^ 
3 i . mKMm^ 1 3 (om^^m^-t -sm 3 r ^ ^ ^ x 

1 4<!:;&>'i2^$nea 
[0046] coi^*4m?fei^:^7"A«. **3f4^rifex^ 

[ 0 0 4 7 ] ?^^P^^M?SiJf£SSL 5tC5i. ^^L^^cl^?^ 

[0 04 8] */c. J«S3^mrfe>-XT-A«. M*4m*X^ 

r-^i^4r^^^x-:S/ 1 et^m^^. mm^2 1 
mmmm>^ ^ ^ 1 F«9:Ry^««**;v>^S3Kd^L 2 ^ 

•5^c^ur. Pisc^i 5^pat^^^ct-'2>^Jtajm-^^m4 

[0 0 4 9] mm^2 \{t. ±^LfcJ:'^CC&Kt}^> 
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[0050] r n 1 mmicDmn^miy::^ t j^commmi 
m^i&mj ^nmmmm^^^t^<omms^2 1 

[005 1 ] sriaiisi52 1 5+aj3&i6CD«s*4m?te>^ 4? 

[005 2] :7'S 1 cc^tfi^r. *iJffliSP2 1 ti. m 

1 5^lfm^&CT'5J:'5Ccm4T^^^x-^ i 6 

[ 0 0 5 3 ] ^jX<D;^7^ u^:7*S 2 CCiJl^T, $iJISJa5 2 1 
CS. »4;^'X«*^^ig 2 SOmi^EEMSP^ 3 ^*iJtai^ ^ 
C <i:'CttJt4^?fe>^ 5? ^ i7 1 tcj^t4**>^^«*§-r'5 £^ 
^C, 1 2 ^^J^Lri^5^m?fe>^ 5? i> 1 

[0 0 5 4 ] -7" '>:7-S 3 (CfcC^r, ^itai^2 1 

[0055] mmU2 1 ^3:. B^^B#rB^;05,:^igLrc^>^j:t^ 

<b b i # t^^f4 >^ :^ tm a 7. (om^^m 

30 L 2 l^<D3^S:^;'>^7&sgf tf35 nr^*4:^7 :^ n 
/ci XT- :7's 4 (rCfmtm^M^^. 

[0 0 5 6 ] X-T-^ S'*S4tC*>t.:ir. $fimP2 1ti. j^. 

^si^z/mmri 5^BrW.mc-r^»cfc^^c^2r^^^ 

x-^9^^C^'^4T^5'5^^x--^ 1 6^^^J^^•r-Sc 
[005 7] JK(0:^y' v V'S 5 CC^Jt^T. %\\m^^2 1 
etil^EE^JIS)^ 3 ^mU-t C i ^ 0 *Kf4m?(bX 

-r * C i J: »3 JbgaB^^AEE:tl Cffz^-Cgff bSU:^/ 

x^^f4mrfex ^ ^ 1 -So 

[0 05 8] X7*-^:7-S4rS3Eg$iJffli^8SO'gajte^l 

«$*4mttfeXd?-;, ^ 1 iilfiSr^l 5 i^^ffiiir-S^uSS. 3t 

om4^rfeX^ i7 1 itil§*fJ®^8 £^»3l-r-5>SfegS 
[0 0 5 9] AO^^'ryy'SecCi^l^X. *ljffll5[5 2 1 

50 :^y^yy'S5xm^^mP&0X. m3K:b'^>Vi 0 



[.^ui^t ^ij^ i # « jgs*4 7. (Z)*«3F4m?fe;?^ 

[0 06 0] T.'TjV'Sl^^^K.^^^ %mUZ 1 F*9 

[0 0 6 1 ] '^X<07.^ -j y'ss tcfci^r, $iJfP5U2 i 
C 0 0 6 2 ] ;^<d;5^7^!:;:/s 9 tc*5C^r. $wai2 l 

[0 06 3] X(0:^'r-j :/S 1 0 CC:telir . *ii®JSP2 1 

t^'5«<^-ciE^ec«S3f4m?tfe^ ^ d7 1 5&5|%mj^fc;urci 

[0064] %\mUZ 1 ttl>:;miE*5S^T^mEE4: 
1 2tC^Jl^iid?>^« 

[0 0 6 5] X'7".>:7'S 1 1 (Cfcl^T. §fJt®g|52 1 

[0 0 6 6 ] ::^'r yv's\ 2ccfci^r. §ijt^^2 i ti. 
^7=- :7* s 8 r'j|^l4m?ife;^ t> i ^(o^ti'm.tio:>WL 

ti<m. 0 m L ^ L r 6^^B$r^ ^^i© u /cib#,c^^-c 

[0 06 7] TsT-vV'^ 1 3iC*jtiT. $^J^aJa52 
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{li?S*JJW^ 8 ^ggtt® CC-r <J:^Ccm2Ti7^:=Lai-ir 
[0 0 6 8 ] ^XOX-r •;;^*S 1 44Cfcl^r. *iria3SP2 1 

ti. Mmir^8^g§tt«stco/cfS©tfcflcc*5t^r. 7. 
y-v^'S 1 OifHHtcc. «S*4m?tfe;^^ 1 

1 5 tc^^^$:ii2j?>r*^f4m^&:^ 5? ^ 1 ^3i^ii$i$-f± 

10 ^„ 

[0 06 9 ] CCDJ:'!>J^j:^S^'r^^5^^/fe^X7^Atc 

r . B#^J t 1 i^r-y-y'ss) x-mmm^^:^ ^ ICO 
iwm^i±^c^iy>x^^(ox (b) . mmt lEfi-co 
[0 07 0] c:h^CctO. i^^4m?fe>';^T'Ati. ai;^;m 

:h<Dm 0 ta oia^B#^c -fe' ^ 5r > 4 fE>mnmm:^ 

20 1 ^cMf4^':^^S$(air-^Ji-fe'd7 d?-/X;ua5<z:)<^:^4 

[0 0 7 1 ] ctiiiCi^i^. 'f'^mmmm^si.c^^mn 

30 e)j|^*4:*rX;6^ijfe*aiA;?f. il^**4:^':^l)tB!l«£l2S-CC[>3MJjfeCC J: 

f#6n^cii/ces?> (b) . ^mm^^m,mcMWLt.c\^t)mH. 

tf^mrflyXU^^ (a) . 

[0 07 2] ^/c. ^mcoi^numm^^-r ^mnm^^ 

SiS^W^8^Pit^.^,i-r'SJ:5tc. a4;^m:^CDI5(Om 
[0 0 7 3] ±fc. C<Di^l4mrtfe>'X5"ACCJ:tit^. 

[0074] r ±M<ommmm^^>^ 

50 ;^T-'>:7-s 6^:feC:f-5*iJScDSIg<i:3^cC'5m^t*A 
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s 1 2r'*lM-r-5>^^B#^B1>&^^a^>^5E3nrc^3^li^^cc 

[0 0 7 5] *lJtaiSP2 1 ^§P5!r»6CD«S*4m2'ft;:^ ^ v 
[0 07 6] ^4CCj:n(3f. 5fer, ;^7-':;:7-S2 1 CCfc 

as -r ^ ?as -fe >if 6 <D -iz > if ft^ ^ A;^ u r 

[0 0 7 7 ] '^X<0:^'r "jy'S2 2CC4c5C^r, $lJi5|]S|32 1 
ti. :7's 2 1 rf#/c«?g*4mrtb;^ ^ l o^agcc 

[ 0 0 7 8 ] ^ 5 t,cif<rmtimjE'7 -y'u. mumm:^ 
m^Tn-rnnm^ [%] ^mmco. umciz^ofcmm 

[0 0 7 9] JKCOT.'t-jV'ZI 3tC4t5l^-C. $IJ^aia52 1 

tj. x-f :7-s 2 2 -cf#/cmo tbOpJte>^j:tB:tim:*ccS 

j^5^:^'Xti?S?|^gSL2(Die^^a;?3:0'x-fe'i>^;i<> 
r7'4CDtttg:^^6X-r •;/:7*S 1 2 r^J^-T ^H^^B^ral^^H 
^2<DX-r'';.:7*S 1 i^P^o:)^Jl>^§^^r'E>o CC 
fUtSpa52 1 ti. :^'rv^^ 1 2-c*y^-r '5p>^^H^rBl 

[0 0 8 0] c(Dj:^rj:i&m^m^mm^n'>im^m 
mem c r ^a^jBttc^ 0 m i.'^mtji\i^ti'm.ti^mn u . 

[0 0 8 1 ] cncCcfcD. Seift-r 
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[0 0 8 2 ] ^^y:^'rJ^n^mmw^m^ me(,c. mi 

[0 08 3] *»JfS]a52 1 ti. ^2 :7*S 1 1 IrC 

[0084] X-r r?*S 3 1 CC^sCiT. *lJtapgI52 1 

10 3. mmmm^sj^ifmik^i 5 ^mm-r ^ t^^irc. m 

[ 0 0 8 5 ] :^(D:5^f- ":' v^'S 3 2 ^C4oC^r. *IJf|lSl52 1 

3 3tcM^T. li^$n/ctH:*^:^;{ci;£;D'r««f4^'x;R 
20 fT^>, — %ir<®si52 \ \i^^:h^^ti^u\.^^¥m.\^ic.L 

^t^\X:^^-jV'S 3 4tC*!iSi^3l«?>'5>o 
[0 08 6] 7.^ -J :7'S 3 4^C:feC^r. *fJSPSP2 1 
M^^tcSf^^n^^r^^ .:^v'3>::^W' ( I GN) 

^*s:tr7tt^r*^ <h :7-s 3 5 Cc^^LS^il 

[0 08 7] ACO:^^' yZ7'S 3 6 CC^Sl^r $UI®^iP 2 1 
30 «af4«ife>':^T-AW$BSb;^^J§L/. >'*S3 7 

cc:tot^r . ^^l^i^cCi^*«S*4m?fex ^ ^ 1 <D?a^^^tb 
iaS-fe >1f 6 CD -fe > 1f ft-^^ A:/3 L X^a^^iS^ 
•r^iJtCC. ^3EE:t7-fe>1f 1 0*^6cr)-fe>-9-ft-^^A 

[0 0 8 8] :^cD;^7*>r/S3 Stcfci^r. mmmz i 

^ei^>F^^CDp'^';F^CC*S*rtOT4ol^/c^^AEE:* 

cc5^-r^j^*4^vfej^ 1^ 1 cDgs(0tBU'5jtfe;^j:ffi:*m:* 

40 cnccJrD. fiJtSJSP2 1 {i, ;^T'->r:7-S3 7-C^ 

mu/c^^MAK::^cc^-r'5t£i;^1i;ti€:lgiS-r'5o 

[0 0 8 9] C<DJ:^rj:ty:^f'M.W^W}$mmM^'rh 

<D>^-^-:^:7"s8-cmoaj-rtti:*m;^;^. m^mxf^j^ 

[0 09 0] LTc^^-dX. CCOmnmi[^iy:^f^J^(tC^ti 
50 5^X5^A2&^±-r^&C|^Lr>;f" ':^:7*S 3 1 -CCDAJl 
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[0 09 n */c. c<OJ:^3^cfil*Sf4^rfei^;^T-AtcJ:n 

[0092] \m%m'm^c%6K^ ^m%^m.vm^m\ 

[0 09 3] $lj^a52 Hi, ±ai<Dia2JC*>l:r^XT* 

2C 

[0 09 4] ;^T-!i;:7'S4 l«:*jc=^-c, %\\mU2. UJ. 
^'XlSJ^dfcSSL 2-CCD«3F4:^'Xi?!cM:^?M^'r'5o C C 

[0 09 5] ^^X(J:>:^'r y V S A 2tC:foC^r. §lJfflIgB2 1 
ti. ^?5E^7>^*4:^':^S3F§?}5£SSL2CDM3^2ifeS>&s. X-?--:, 30 

CC-r. %m^2 B?'Jx.^^j^l4^'X!13^^t3SL 

rfiS3F4:^7Xt@3Ega£SSL2CDM^?j^M^=^tBt-'E>o *fJt®a5 

2 1 1^. m&ov^^tj :^mm^y.^\.2. (ow^mMi^^mM 

ffl"C^'Sc!:#ii^U/c<!:^iC(3:X7"'>:7-S4 1 CcMJi^M 

[0 09 6] :^-r»j^:7*S4 3«:;fo%ir. *ljfflia52 1 40 
::^7"u.:/S4 2'C«^fflL)^c3^SE(DiS3[^S£S;:)5. :K7'yV' 
S4 1 r?^^L:^C]l:li>:cM3^2JSS<=t 0 4>7^^C^;I?i§;:)^CD 

?8iiSScfc D 4>;*c ^ t ^ t *rj^ L i ^ 5C •> r?- S 4 4 

■X^ < J^cCU<h*ii^O/ci#^«;;^r* :7^S 4 6 tc^H^g: 

[0 09 7] ;^7^*>:7*S4 4tc4oUr. ©JtSia52 1 ti. 
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[0098 ] J^<D:^r' yy'S4 5CC:four. *UfflJgP2 1 
^^^/CT^^^^O^^^IMT-SC irSS*4m?t6x 5^ 1 (DtH 
SP2 1 ti. *«f4m^fe:^ t> 1 (DtH:^?m:;t^<:og5{*:) tbL^ 

<i:;gfCCX7^.:;:7'S4 1 CCM^^^To 
\ [0 09 9] -:^r. >^ 7=- ^"S 4 3-C31:eEOtlilSiftS*^ 
:©S^:cM?Si&gJ:0 < T^f C^<b^J^U/c<^:^c^)>^r- 

5^8 <DliaJS::;Ac# < -r^ct ^ tc^ 2 r ^ ^ oi- 9 ^ 

[0100] iX<D:7. T y -y'S 4 7 ic^ic^r . $-rr(gi5P2 1 
^a5:^>e>i».$4m?{b::^^ 1 <^f^ii:'r'S^^;J>5A;b 

SP2 m^mm:^^ -J ^ \<omt}mjd(Dm^m{^^ 

[0101] ccDJ:^/j:j8$*4^^te^';:^T-A6cj:^c^, 
«i»B#<z)<?E^>:c6rMSMSB#cc4>iiis*ij^^8c[>ia 

S^i^Lrjl^^.3f4:</XtS]^?^.g§L 2<D^i^7jicM^l^Jitli 

[0102] [ig^l4^?'fei^X7^A(DffecD^^^iJ] -o^ 
. L /c*«^.l4mrfe X 7^ A Oil 2 *g^0?(l 

JO 1 0 3] 138^. il«S*4®/!fe->XT-A(7>ll2«^M^ 
021E/3-fe>-t^7<h«S*4mrfeX:$r-^^ 1 iOFa^T^^oT 

«si4m?ifex ^ 1 (om^i^'::^m^i&m(^mwL^tifc 
m 2 siifijai^ 3 1 i . M 2 3 1 i ^*4mr& 

:^^-y{p\ i€r»iir^#j|IWcD*?S5h4;^'XJE:t^;$::^tBT 
^m5EE:^-fe>1f3 2i. M2Mig*JJ^^3 lOgaS^S: 

Mm-r^m^ri^'^ r^3L-^3 3 ^^m^^y^^x. mi 
t*. -hi*ofii3Eig$ijiai^8^. ruisi^jiap^s j <hi^ 

[0104] r 1^2 <tfi£^!lC7:)j^*4m?tei/X ACD^l&M 
fflIA5^jS96C. ^8tc^-r«S*4^?tes^X7"Atc*5C^ 
taS6©J®iiiii^TSi#<DSfJ®S|52 1 cDjaai^jllS^ 



17 

[0105] *WSiS2 1 nUf)^ib<DmMmi&::<di 
[0106] Xr- u; y'S 5 1 (^cisi^^X. UmU2 1 ti. 

6 ^*ijiapT i ^cc. n 2 3 1 i mm 

to 1 0 7] ;^<Z>>^7^*;;7'S5 2&C*5Ci-C. $U!Sia52 1 

SSL 2P^(fCmSLX{e^fcm^^:^^^^-iy'r^o 
[0108] :^X(0:^r' y y'S 5 3 :c4i5C^r. $iJ(SJgP2 1 

mm:^^ V ^ 1 'BLUmmij::^W^m3lli\^2p^ammijy^ 
[0109] X-r :7*S 5 4tC*5Cir. *IJtaia52 1 

if^.f4m?t!2;^ ^ ;^ 1 •--cDi^J4:^';^:5J:CX^fb^U:^'xcD<^j^ 

^ff ih-r ^ J: -5 tcj^#4:^';^ 2 . m^\s%m^ 

3. 2^*ij^ai-r^iftcc. 

^iji^^ 8 ^uwim^ 1 5 ^^it^yigtc-r ^^o^^w.2r ^ 

[0 110] :^T--;;'7'S5 5tC46a^r. $IJ^a52 Ui. 

«i^j!E^Jt5p^ 3 ^mmt ^ c i 0 j8$?4mrfex •> 
1 nii'^Wim.nx^ij^ Lt^^^^ t^c^Mioy. ^m^^my^ 
^y^i (rcmi^^rst^cc^ mEEmw^ i 3 ^mm-r^^ 

[0 1 1 1 ] x7^'>:7-s 5 Axmimimmn^mj^m 
1 5 fi^m^mx^ ^ctt^h. m^^'y^m^m:^ l 
irt. j».3f4mffe::<i> 1 ip^sc^'i b^^nm-r^m. 

2S^C^'^^f4^rfe>^ i5r ^ 1 1 ^^U^^S i^if 
[0 1 1 2 ] ;j^(D:^7=-^:':7'S5 6tc*5C^r. $iimP2 1 

mbKti'^:y^3 2f)'>h<D-^iyv-m^(^m-^\,^x. 

y.T'vZ/S 5 5'C^|^Pi^L/cC<!:CCcfc0jg$f4m?&X:S7 
m^mm2 1 j8S*4^/tfeX 1^ 1 F^;^?5B^^f:fx 

[0113] ^'S 5 7CC*5C^r. §iJtaja52 1 ti. 

m 2 mmpm^ 3 1 ^m^mfrc^^ 5 ccm 5 r ^ ^ 

ji-t>3 3^*iJiSl-r^<!:^tc. #t*&ff*(I®^3k:<i:^?Ji 
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[0114] cntCjcO. B2MI^©J^^3 1 i^lM 

i^Kmm^ 3^m2 mmmm^ 3 1 1 (ori\^±nmmm 

[01 15] '^X<Oys'r -jy'^S 5 8 tcfcc^r. %\\m^2 1 
•>:7-s 5 7'cmi^^ij^or. Il2ji:^-fe>it 7 

[01 16] ^^X(D7.'r vV'S 5 9tC*5C»r. *IJ^aigP2 1 
*^*4m?ffex ^ 1 ;&i^m-r c <h J: ^ ^:hm,t} 

[0117] :^CDXt*'> >''S 6 OtC^jl^r. $lJiSJ^P2 1 
Ci. ^21U^^r(Sl^3 1 ^§a< J:^fC^5T^^^a:- 

20 ^3 3^%\m\jxmAio:^^m)im^mi,tixm^\^. 
isiB#(c. 1 2 i 3 o 

T^:f4^rfeX^ >7 1 ^CDi^J4;^';^«,:fAj3E;f;^^|:^ciBt^^ 

2 1 J^f4^ytbx t§r if i7 1 ;&i6B5cO mr m:^m;^cc^ 

[0118] KKCOTsy^^yy'S 6 1 tC^jtiT. $IJ®a32 1 
^^^tf^h<0^zZy^m^^W.K>'^A.X. «S5f4m?te;^ 

ti^W^m^TmM&^Tm^ T C ^ ^ i 4yJS L/ /c <t # 
«j|«*4m*X^ -J >7 1 75SiE^CC#fe^JSJcr.;§:L-Cl,^/j:li<!: 
LTJ^T--:. ^'•S 6 2tcMS^ils?>-^o Wm^2 1 

/ci ^JC«M*4«tfe>< ^ 1 :05^mj^.^&iEl^^C^fo 
rc^^i \^X':KTv-:fS 6 3 cc^^^^jias??^, 

[0 119] r^'S 6 2tC*5CiT. Um^2 UJ. 

40 r;^#4mrfex^ 1 X)^6<Dai:;'7m:t?cr)lXDtBL/^#ih 

UT. X7" «:;>'*S5 ItC^H^grMt". 
[0120] X-f- V t^'S 6 3&C*5Ci-C. $fJ^§P2 1 
;^'r- ^''S 5 9 ^ t> 1 tf>h(omti^ti(0 

-To cn^cfc*), *tJfflia52i«. ;^7'-^:/S5 9"Cta:^ 
50 xmtfmt}m^m^Tmmz%±M^xi.^tiiity. r- v y 
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[0121] :^r'yy'Se 4^C;foa^r. $IJ®a52 Hi. 
[0 12 3] C.(DJ^'!>tj:^m^'i=r'>m^'m^iy::^7'M.(iC 

^tiU. m2mm%mir2 i iig i mmmm^s Lcom 
(omntfx mf^Kmm^ 3 i ^ 2 mmMw^ 

^ y ip i(oiti:bmt}<D^oa^u^mPhu. mzmi^mm 

SI oj^l4mrife^>j:^r'A<hi:tl5or. ai;^m;^c:)HX 

[0125] ^^mMmm^mtm^ ±x^(Dm^mmi^>^ 

fi^ o r , X 7=- 2; S 7 1 ^i^TCDSiI6*iJiai^^MBi ^ 

[ 0 1 2 6 ] ^ 1 0 CCctntar. 5feT\ XT- >'*S 7 1 
O'x-r :7*S 7 2tc*5C^r. JL^iCDXT- :7's 2 l SO' 
yy'S 2 2 tmc$l}M^'r^C^iCc J: K> . j^Mmm 
y^ KDU&^^^iy. mtfmiE^ y y'^mMLX 

[0127] ^(Oy.'ryV'Sl 3tC*5Cir. $IJiaiSl52 1 40 

X7=--^^*S7 2-cf#/cgiOHil/pjgg>:ctH:^?m:^cc^ 

mmw^ti. m^i57^m^m^i.2(ow^mmsLU:x-^ 

^BfJEBSr^^^SSfit-rSCi-r, X'7"^::^S6 4-CC0||l 50 
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[0128] CQct '^>:c^TOir(aii5:^^^;^tf'5i8S*4^ 

^t*AJE:^<tom^JE;'j. xt .:/XS 6 0C<:4c5t:f^m;^ 
^BiB^IE:/:?. ^7- ;/:7-S 6 4tcfct:f^S3S$ij|®^8cr>]|g 

JO 1 2 9 ] C*itcJ:«9. j^?4^^tfei>XT-Ati. ^ 1 
7TN^i«*4^?tfe ^ X T A i [5]^CcSeibt- <h * 

X ^ >7 1 <0{%^. ^*i^Cfft)^6riK?4^?&X ^ >7 1 

[0130] r> x -:r A:^^esft${r^^ii^ s i i ^ 
8tC7n-rj^f4mrfee>xr-ACc*5i^r. i^XT"A|i@sji$ij 

[01311^1 1 ^ J:nt'^, *iriSJ^2 1 vx. ±M<oy^ 

y-yv'sz 1 -x -f xs 3 7 -ci$ie^ \^i<Lm^t.wm. 
cc. 5^ ^'"s 8 1 —xr^-^rrs 8 7 0[>MJl^tf -^rx 

[0 1 3 2] XT- -^^^'S 8 8&CfcCiT, $01^352 1 
^^nu<Dji^ Vrtfct&«rtL-c*5C^/c3^itAEE:;^cc^ 
■r'E>i^f4mr&x^ i(DlxotBLpT#g?^j:m:^m:^ico 

So CtitCcfcO, *iJt®lfB2 1«. X7^«^:7-S 8 7r-^tti 

U/c^f^ABE;^7tc>rt-rst±3;^^;^>^iSil^-r-E>. ;^c^ 
r\ umU2 1 lg^L/ctB:/:7m;^€:XT- :.:7*S 8 7 

;^m:^^f#-5/<:i2?)OB^^t^A0E;^;. B^^A/i;bJ: J^l^ 

K^H.ti. m 1 M3^$fJtai^8 ^rPat^.^CCf SiEI&:$? ^ > 

[0133] CCDJ:^fj:>>;;^7^A||^ififfJtajMm^TS 
^Jt®a52 1 t,c^ti^t. :^r'yy'S3 2 xmmm^^:^ ^ y 

[0134] r31^t!if^B#Cc*5C:f -5(i?^S$iJt^^?ij 
131 2tc, S8^c^rj^f4mmi^xf'Atc:te(,^r. SflSft 
B$^cDM^ilif^NFtC*Jt:f'5Ma!S£S*fiai^ll(D$iJSPa52 

[0135] mmm?^:^^ y ^ i T&^ji^f-^ urc^-s i 

XT- y'S 9 1 tOffliSP2 1 j8Sf4;^'x 
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[ 0 1 3 6 } :7*S 9 2&C:fc>tir. M&^2 1 tJ. 

^^x-:$?3 3:§:*lJai-r-2><bJtCC. et*&BE*lJ^^ 3 ^$fj 

^a:^tc$fjspT'5o ccT\ *r(a)gp2 lit. mmm&y^ 
mmcm 2 mmumn 3 1 :s.o'#t,t^iitut5i^ 3 ^m^r 

[0137] :xo:>:^y- y's 9 3 tc^di^r. $ijaiS[52 1 

^4T^^^jc-^ 1 6^$|J^alr^„ cntcj:o. mm 20 

[0138] JK<07.y'v V'S 9 4 CC*5C^r . %\Y^U2 1 

M-r^o **Jt5pa52 1 C^^nT&i— :?a)-fe>'U#{icDtB;^ 
mEE-C 4> TRK^EE J: *9 ^> $ t i i L /c <b # tc {i«Sf4 

SI52 1 It. -^)iymiiL(DiB:hmK:^^TmmE:j: d €>/Jn$ < 30 

-So 

[0 13 9] J^f-u; :7'S 9 5W:*>t^r. $IJt®^|52 Ui. 
S 9 1 tCMSI^M-rc 

[0 14 0] c o cfc ^ ^^s^tf ^ ^ 8 (tc^.-rmMmm 

i±TtC, l^2|li?g*(jiS#3 icr>g§g5&/h$< L^, xHftJ? 
[ 0 1 4 1 ] ;tc4t5, ±iE(D|g!fSO?^B«i*#feBJO— 50 
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m 1 ) 3|s:^B^^iaffiL//cj^l4^^tkS^XT'ZsCD^ 1 

[^2] ^m^^mmLtcmnmmzyp^^j.trci^i^x. 
[^3] (a) iitmnmm::^^ y ^^iem-r^t^(Dm 

[ ^ 5 ] f^mmm^m^m ^tf ^ ^ l r # ffs^ -5 . m 
t^<omm^f^2 Komm^m^m-r-ya-^^^ hx$> 

[^10] ^2^J^^J<7>M*4^?tfe>-XT-ACC:ba^r. ^ 

[011] m2mm^<om^Am:^t^7.^2>.i^ci^\.^x. e> 
mi 2] m2mf^mommmm->::^9'j.(rc^i,^x. m 

[^ 1 3 ] ^*<D«S*4®fef>'X7^ACD«t^^^Trra 

1 «5l4mrfex dity^ 

2 j^.*4;^'xtt*§^g 

3 m^EEmm^ 

5 mir^^:xx-:$r 
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